Searching PAJ 



Page 1 of 2 



. PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -0691 1 9 

(43)Date of publication of application : 16.03.2001 



(51)lnt.CI. 




H04J 11/00 
H04L 7/08 




(21 Application number 


2000-178887 


(71)Applicant 


MATSUSHITA ELECTRIC IND CO 
LTD 


(22)Date of filing : 

i . _ . ... . . . 


14.06.2000 


(72) Inventor : 


SHIRAKATA YUKIMUNE 
KIMURATOMOHIRO 
TANAKA KOICHIRO 
NAKAHARA HIDEKI 
HARADA YASUO 
HOSOKAWA SHUYA 



(30)Priority 

Priority number : 11174984 



Priority date : 22.06.1999 Priority country : JP 



(54) DEVICE AND METHOD FOR OFDM DEMODULATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a 
method for orthogonal frequency division multiplex 
(OFDM) demodulation with which symbols are 
synchronized to minimize the influence of interference 
between symbols even in the environment to generate a 
multipath. 

SOLUTION: An input signal is an OFDM signal 
composed of a transmission symbol composed of an 
effective symbol period and a guard period while 
containing a prescribed synchronizing symbol for each 
transmission frame. A correlator 105 finds the correlation 
of a signal generated by a synchronizing symbol 
generator 105 and the OFDM signal. A correlation 
quantity computing element 107 operates a correlation 
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quantity from the found correlation. An integrator 108 integrates the operated correlation 
quantity with the guard period. A timing discriminator 109 discriminates symbol timing from 
the integrated correlation quantity. A fast Fourier transform(FFT) window generator 110 
outputs operating timing of Fourier transform from discriminated symbol timing. Based on the 
output signal of the FFT window generator 110, the OFDM demodulator extracts the signal of 
the effective symbol period from the transmission symbol and demodulates it. 
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DM«*fc*sijrr*si2*iH*fc, ^2^wa5T'mw 
-r*^2Sisa^sai»ai5fc, «^aB-e&ttis*ifc->> 

2 FSB , m 2 rt/ fspa^p. * s 2 s 

ttMKttes-^fT. ^2 o f DMfli^offlaafrrn* 

ffiiE-rsm2^^StaiEa5i:^r?e.tc<l^., -f>/<;l/X 

» 2 ^iSISMlEgPtc J: o T^&a-T*l^ffliE*nfcS 2 
OFDMit*, 7- | Jx^»t5i:i:5:#fflli:tSo 
[0 0 13] ±ie<OJ;^tc, ^3<D5tWicJ;n^ ±fi5 

% 1 ©RWOiMWfcAn*., OFDM{S^t|Sl^ 

f£^T*a. ±iem i ^wic kzwrnomz.. m 1 His 

[00 1 4] CCX\ »tl<li, m4<D¥£WV>£o 
ic. W, 1 ~S3 co^B^o^gp^. «r- FWra<0*a^r« 

[0 0 15] £fcl&, m5C0f£W(D£olC. m 1 -S3 
[0 0 16] $>5tMi, m6cD^cD < t-5lc % ^ l 

3©5gB^£D«»a5*v a- vmm^tzoiwi'&Kmu 
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[0 0 18] Sfctt, ^80^cDi^tC, ^4-16 

*wsnfcfi^*» a?7-uxg&n?-;sia7-Dxggs 
a^, &7-uxs&&fr£to7j£nsii^e>> tees 
«*«irr sfflnagftngpi: *n a 3 £ ? t-r *><> 

[0 0 19] Sfc. KFSL<«\ »9©fffll!©«fc"5fc, 

S7:&<fctfS8©?gB£©ffliia«^»gi5^ x^j^nse 

[0 0 2 0] Sfctt, Si 0CD5$W(D£o IC, S7*5<fc 

^b;Ki, q) i«««ffli:qott«*i:o 
[00 2 1] J6*l->14, Si l©^©*?^ S7 43 

m^V)i>{\. q) i ©2Hi{Ifc q(D2mmt 

[00 2 2] »*L<tt, Si 2 -5 

n*:*e*Mi£A7j u aeere^^-^ioffltttofec 
[oo 2 3] ±ie©<fc?tc, tB4~ai 2oawK*n 

ff, S 1 ~S3©fP.m;:*fLT;*e>lc, A^^nSOF 

d m<i^ a ^ 46 w-r 5 (b)^> > #>m*f £ ©*Bii8ffi£^ 

>#;HBH 1 »«'» t. <&S<fc-3»C7-y x««*ff 

/h£<£4*T0FDMS9attn«ff5. -f&fc-S&fl 
[0 0 2 4] S 1 3©f8Wtt, «&©RIt£©-9-7*-V U 



(8) 2 0 0 1 - ff-9 1 19 

sflt, 7-yxg&sre:7- i Jxg&£ttfcii#fre> N 

SPfc, UlBSn^WO'; 'J 7©&ti^{t:£:gi8i 
**{ft«Sfl:*«»i:, (MBSfctifc^-c, 7-Ux 
«»SR*«ff s-tt* 5 >^«^rst^^ s >y©r 

fc-fni:, O FDM{f^<Ov'>>i<;l/^'f'S>yi:{cScJ 
10 [0 0 2 5] ±teoj:^tc, S 1 3©fgBJ§»C«J:ni£x 7 

SrlSSTTSo CWi:ID« Sl 3 0MT(i> *>7U 

> ^Httft-r turefrt- -> > #;nm^*^ 

[0 0 2 6] Si 4©»B8, ejM7l^-AStcm^<0 

ffltt5Ha^WD7 h++'J7«l!9aTftOFD 
20 M^#*, M^T^OF DMISIBSfiT'&oT. OFD 

T»7-yx«**nfc«^i:fcis^v'»T, eaasowtt 

•v'JTtttBgPi:, aiB?nft/Wny b**y7<DffitB 

[0 0 2 7] ±fScoj;^{c:, Si 4<D^tcJ:ntf, § 
imeS-^TOFDMft^OVfl&fT*. *UT, « 
40 <D/Wn >y 'J TCDffitffi^ftJca-ilVT, 7— 'Jx 

HUTS, cmcfcO. Si 4<OHB^T'(i, ^>7'J> 

[0028] si 5o«wt*, s 1 4©awte«e» , r* 

50 [0 0 2 9] ±EO«k3K, !Bl 5 0»MK*tl»f. * 
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IS 

v>Te&8it?8£fiiiE-r-5, cnjc^o. mi 5 

[0 0 3 0] CCT\ »$L<fi, £ I 6<D5$W<»&0 

mi 5<Dm}<DBM&mw.ffiiE$iit)\ &rtm&.&i 

[0031] »*u<«, mi 7<D%.mv>&*> 

■>y^WY5>^feLt, !g*-f 5>?■S:5g£■r 
[00 3 2] se>ic. »SL<li, mi 8<0fgwo«};3 
mi 4 038Wt43V^r, Gzffl^fktcg-^T. OF 

[0 0 3 3] m 1 9<D5MB«> ej2S7U-A«tC^<D 
BOBS' >#>MIM i: KffiM i: 

ffilcS^T, O FDMIfOS'>#;l/*^ = 

■/i:, S^S^fCftoTs 0FDMif*7-'Jx 
gSTT 5 Xf -y Zf£ ##tf<> 
[0 0 3 4] £2O0%9Hi, JBI 9©«MtC(SflB-r* 

58ipr?;&oT> raw->v>+:;i/F*iT*, ra-K^coM^*' 2 

-f-^V^lcftoT, J!3&f&gS«£«l$-f.5X^-y:/i:, 

^taxf'^ii, s^icts-3 

T. Hift»"i*tiWaiESnfcOFDM«^*, 7-Ui 

[0035] m 2 lofmit, mi 9©awt««-*-* 

RWrfcoT. HJH^>*;l/rtTs ra-ifiJg<0d^2 

iaw±ffl«8WKeas*nTi/^*«*, ofdmii^ cm 

1 0 F DMI§) *, m 1 ©Bf£-*;/:/>l/ft7£tfiI8ES 



(9) *$Bfl 200 1*691 19 

/cfi^tm i o f DM«^fc**Mfr*a i sixfy 
JBi*»^^-y^a»snfc«^*¥»(k-4-* 

7 7*k> *6Wffl»c8^V^T, m 1 0 F DMf§i:1 1 j§ 

ex^-y^rasi^nfciB^toSHSW^u mio 

F DM^©-»#;l/^'T5>^*«lttl-rsm l ¥iJ£x 
/0 r?7"t, m 1 W^X-r-y7 p T-filttl?n/iv'^^;l/^'r 

GSftSn^m l MttftMttfcS^T. m l O F D 

WiiE^n/'cm 1 O F DMf^ (m 2 O F DMI§) 

•y^i:> m2jg^X^<y7 p T*jiii*n/ifi^i:m2 0F 
DMiti:*SIt5iS2SSXfy7'i: > m2^»X 
x -y ^fiWSftfcfi^SWffc-r *S 2 ¥i$fkXx-y 

ft, m 2 ¥^fkx-f--y y^¥^k5nfc^tc«-5i,> 

■r -y yi?«lffl -yy-'tffiot, m 2 

WRe»c«-3v>T, *2 0FDMfi^<o«isafrrn*» 

MiE^n/cm 2 0 F DMi^v 7-'Jx^f5Ct 

[0 0 3 6] CC?, »$L<(±. m 2 2 (DSMBQJ: "5 
30 tC, mi 9~m2 K0SIMOa^t«Xfy7'tf, #- 

KJWIIB©«*«t#KIHIfc U A^M^ic^-rs^Ka^ 

[0 0 3 7] S2 3 ©%M<0«fc m 1 9~ 

m2 \<r>mi<omi'*z>*7-v-7t>\ is-wsmnmt 

40 -tZo 

[0 0 3 8] **V»tt, m2 4(D5%m<D£?t, mi 9 

~i2 ioawo«»-r 5X7 7 7"^ Fmno« 

[0 0 3 9] $rc, WSL<{i, $82 5CD5£WV>£o 

so ic, m2 2~&z 4<Df%w<Dmi£-?2>xy-v-7£i\ mm 



-9- 
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ZmW-tZXrv-J't. litems frb. ffiBlffiSr 

[0 0 4 0] ttzit. S2 6(DmW<0 £?iC, S2 2~ 

mz 4<Dftw<»m7Z-?2>7.7-vzfit. mm^y^ti'tm 

[00 4 1] »$L<(i, f 2 7<D¥tW<OZo 

' [0 0 4 2] S2 8<Dfi^tD<i:51;:. S2 5*5 

<mig2 6 05£IBOiSm^£Xx-y:7'tf. A?j2ft3<S 
^O^m^^' h)l ( i . q) i (D&timtq<Dm 

[0 0 4 3] SSW>{±, S2 90%WWJ:5(C, S2 5 

{§*§CDJii?t^h/l/ ( i . q) i (DZmmtqO) 

[0 0 4 4] CCT\ »$L<(i> WiZ0<O?m\<O&O 
lc y MZ 1 oawoSB 1 S6*MI#-?£ 
coffin fcofcc^Sr&fflLT, ?<a&i!StBettffitf!££ 

[0 0 4 5] in 3 1 ©amitt, afto^o-y-^-v v 

) SoT, OFDMft^^-Ux^-r^Xxyyi:, 

oai-rx^y:/^ iWjnft'UD7 h** <;to{4 

- v x.&mzmft $ -e -5 * 5 > y * Tjk-t m * << 5 y 7 
<D-?ti*mm-?Z7,7-v7t. m^tirz-rnt^ of 

T)Mm , i%<F>i'y#)\'Z'<^y7k.\c&-3^T, OFDM 

[0 0 4 6] If? 3 2<OS6W«, BM7l/-A«CBf^<0 

tBt&SmnO/^n-y H + + 'J 7%i») ^TfcO F D 
Mfl^, IStSOF DMMH?3?£T-;JdoT« O F D 
Mfi^^r^-Ux^^SXT-yyi:, gipi^tf/l/i: 

Mtsxf'^t, jt^-rsx-r-yy^etiti^^n^ 



(10) ^12 0 0^1 -«fe*9 1 1 9 

UT^ffiia^t^as-r^xx y^i:, tttsgfttcgc* 
i-^^^o-rn^fit^-r^x^-y^i:, it^snfc-fti 

0 F DM<1^7-Ux^^-ttS^^^ = >^ft^ 

[0 0 4 7] m3 3<D5£Wi*. &3Z<Df$WlC'l£m-tZ> 
JO fg^T-feoT, ffifflgfttCg-^T, O F DM<I*f£>{4 
ffl-rtx^*46SX^<yyi:, fiffl-rnic8c5^T, 
Bi««*«iEf 5Xf7 e»tc#tr 0 

[0 0 4 8] CCT% »$L<(i, !3 4 0liWJ;^ 
IC, S3 3<0^(OtiIE-r-5Xx-y7 B *V Jij£-r*X7- 

•y ^ e. r n<Dm^tf m fi * n 3 * -r s > y k s-3t > 

[0 0 4 9] »^L<«, S3 5CDf?B,ScD<J:5 

tc, S3 20^<0^'<5>y , 5:^t5Xf7y 

[0050] 5f$L<«, S3 6C0fg^«<t-5 

S3 2<£>fgBmc*5^T. fitffi^ffclcg-^T, OF 

■Jl^T, ^frSXT--y7 p ^5.Wy7^tlSfI^(itffi^ 
ffliE-rsXr- -y ^t^r^ J; ^ let £<, 
[005 1] 

[«w<o*flio*ffla (s 1 (Dmrnmrn) 01-074 

#^LT, *^©Sl<0||)SSJgffilC^OFDMmiS 

30 &sis£zf®.m?3m*wim?Zo 0 n±. *^<ds 1 

©USEJgfSUc&SO F DM^H^BW^fiSt^-r^n -y 
^0Tfe5 o 0 1{c*5l>T. Sl^fiS^Stc^^OF 
DM^IS^Btt, A/D^«!g§l 0 1 t. iS^iffiJSl 
0 2i:, ffl!7-'JxSj«i 03i. -r-^ffililg l 

04t, -»#;i/*>r 5 >yraj(B» 1 1 \tttm?L2>o 

Sfc, ~>>^;I/^-Y5>^|hi^§§i 1 ltt, i->^;l/X 
JS^«l^§g 1 1 2 ffl^gi l08t< ^5 v$*PJj£ 
Sl09t, F F T^5g*Sl 1 0i:4WrS„ ^>"/^ 

;bx^«^f§i 1 2(i, taratii 0 st. mm-yy* 
40 ;ng^g§ 1 0 6 1. mmmmnm 1 0 7 £**-r3 0 

[0 0 5 2] t-T, m 1 ^USS^S^^SO F DM^sS 

WTO*??) frzmmznr < &o f DMmmt. ^a. 

£ttT<30FDMfi^{i. ±120 1 6T'^L/cfI^i: 
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[0053] *f®m&2mmic&&ztirzo f dmii^ 

(4, A/DSMIl 0 !KA^?tl5„ A/Dg&ggl 
0 1(4, A^SnSOFDMf^, ^9iJ©-r^*^;l/ 
«^C«»-r*. iS£l*ift» 10 2ti. A/D^&§§ 1 

0 1 fretU^JnSf^^/H^A^) L, f*S>*/Wt 

^^rit^is-r s c t TSis^isa^«i<o{i#tc^g»-r 

1 0 3434: ^>>40b*^ = vyiB3l?!g3i 1 l(cA*)£ 
ns a S/>^u^-fS>^JH«i 1 it*. SJ£ili£& 

So iS&7— Uxgg&fil 0 3(4, 
>*;b«r«{»3m-ro ^LT, iSJS7-Ux^§§l 0 3 
So -r-^SIStg 10 48, lil7-Vl^«S 1 0 3 
[0 0 5 4] ~»#>l>2'fS.>'!fmmg§l 1 I <D 

ns„ njn<»#>uR£» 1 0 6ii, jgfiSBfiitc&t^ 
rea&7u-AK»ASftfcraws'>#;b©«#»jBfc 

-»«I?7H8£Sgl 0 6 1*, 0IJ;t(4\ ^'jmSgTHSIT* 

#So -r4*>%, x^vmmc mmmsmic^rm. 

So i o 5(4, ia^iss i o 2*>e>tB^$ns 
»jsjaa»flf«o«^i:. mmisyxi^ZMx 06*' 

5g£S^SI^S/>tf;l^££A*nrs 0 f LT, *S 
H§§1 0 5(4, SttattSWKOfi^fcBHIH^v^^M 
^fc£«ft]ifS«E-rsc£T\ fflga^^ f-;U5r^J6So & 

T'^ssA^nTv^sJi^icii, ^<o<k3*j!aa^5j*i 

T-feSo ~>>#/l<2'( 5^R»S1 1 1(4, -rT'tc^ 
til Lfcmm'»X)l<<DZ'{ = >^(Cg^T, #<7)|5j$Si 
-»#;UO{a@^r^iffJ-rSo tLT, i/^WSy 



(II) mi 2 0 0 1 -"6 9 1 19 

20 

yramssi i H4, ^co^aija@^e.^<7)Bfi?^^/c 
ittamggi o 5£©jft£-eT, tega^ K;i/*#*!>So 

[005 5] CCT, 4Sglt§ 105tt» 02 iC^flSfiJc 
tLTtxtl/^o 02(;:*5<^T, tllll§§l 0 5(4, SSii? 
-'Jxg$>§g7 0 3£, iggg37 0 1i:, afflSi87-iJ 
xg&§§7 0 2 i^Wf So K^ttttSSl 0 2fr£tiJ77 

0 3{C«fcoTii^iam«a)fS^tC^^nSo ^»f§7 

0 1 (4, f8SJr7-'Jxgg|8§7 0 3 -Tfl«Rfl|l«(cS8t 
/O ^nfcfl^J:, raJHS/>#/ba^li 1 0 6 T-?€££n/c 

J§^Sa«OlR)^~»#;Wi^f:cD^S«:fT^o «»g 

7 o i las^Tfkmtnrzmm*. 5sswa7-yxs« 

§§7 0 2lC*5t^Ta»-7-yxgg|£ftSo 
xg&£nrcfl^(4, «lSH»«**Ofll9fcraJHS/> 

*;Hi*§i:©*giia-^ h/Hcffl^TSo 

- 'J x^&g§ 7 0 2 ti^Ji^- U x^g|§§ 7 0 3 i: (4, 
|BjCiggg;|fj£T-!!giT-£So £oT, iS?ffiil7-'Jx^ 
&§§ 7 0 2 (DKt> *) iCitSii 7- U x^&f§ 7 0 3^ 
T, SilSi§7 0 1 A^WAl^nSfi^iS^-UxlEg, 
20 -TSCttT'^So Kji7-UX^§§7 0 3 t 

S5ii7-'Jx^«Sgg l 0 3 i;Sr«ffl£-t!\ Kj17-Ux 
g&§3l 0 3A^ffl^?tlSfl^mW§§7 0 HCA^J 
^-tfS^SlcLTtJ;^, cco<i;-5tc-rn«f, 

T'$S„ 

[0 0 5 6] ffiMa^Wg§l 0 7(4, tB^ggl 0 5ff 
46&nfcfflgg^^ hfoZAJjL. ^(OffiM^^ h;l/coA 

(tens) £$?»-rso ctDtg^ati. tiw^^h 

(i, q) fi?n5it5t> CT^-tf i<D2^ffl 

fPTfe^VS 1 0 8(4, *§HaM^S§ l 0 7T'SI 

S^nActagBS^A^U COffiKlffi^a^So c<D 
sS^ggi 0 8(4, iff— K <;UO«fH»fe 
A*«^ mWS) icttLTC<Dmft 

1 o 8A^m^-tsM^<o— m%^-?o m3 (a) ic^-r 
-r>/^ux«<7)fflBia^A^?nrc^, «#g§ i o 8 

40 ft*<6«l»*fT3cf:K:«l:»). 03 (b) lc^T*8#E 

m^-rsa»#^fflv^e.nTv^s*\ c<Dftfioa»# 
offlat fcft^-r s j: -5 4*»ftttfffl^6tiT t. 

U 03 (c) (c^-TJ;3(i:«l»EK'lBCD5S^fSS<J:'? 
HU^T'(4miHti)[)DtC <fc o TfCS L, «7?T'(4#iSi^'>tC 

[0057] ffl»t§ i o 8T'mftznrcmM& axr, 
so mftmmmt^o) a. 1 o 9^tb^ 
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sns 0 ^-f5>yfiissi o9ii< xtjtstizmftm 

ffi A"<fl Afil £ & S * ^ 5 > ^*£&m-f S c fc T«tf •? c 

>X)UDmte (StcimT) J^Sy^li, FFTf,% 
£i§ 1 1 C\ttS2j£ftS„ F F T^f?Sfe8§ 1 1 0 fi\ A 

jnnif, FFT3§3££§§1 10li, CCD#-f5>?"lc 

^ #>immicm%T s f f t««9*«*-t s c *: a<t-# 

So 

[0 0 5 8] #{c, ~>>4?;l/^^ = >y|H|^igl 1 1A^ 

-TSo 0 4T'li, JSi£i£A<&<ffig& (110 (a) ) <D 
#A<0FDM?filJ§gM£A*>£n/-c«£<7X tfHSfc* 

It, 0 4 (b) ic^-T i^t, H8&<D$fcWfc:3!tt5o 
CffltlHi^, «#§gl 0 8C*5^T;tf-K-f 

(c) tc^-r^^^^a^taiiaa^ffenso see 

S^^cggSTTntf , O F DM«I@ggti\ 
[0 0 5 9] 05T*tt. jtgfig (PI 

ia (a) ) tmmm. (mm (b) ) t©2^Msti 

fc-&#tt (110 (c) ) A% OFDMIiSIKA^S 

fe, 0 5T*li, jii£ifc(7)j§J£fflA<;tf— Kf ^;l/F*9 
(CiRSSif^T'SoT, ^ <DS*j U-</l/A< "ilS?S>li 

0 51C*5^-t, ^sJOUIST&A^lJT^SgPttSrgWa 

HA\ iISiS<DJfeffl*3«J;t/JI®SE<D5fepfc^nSo ceo 

&mmx-%>z>mft&Mmx-mft-£ii2>£. 05 (e) ic 
7n-?£r>% &m Btfm*£%% mmamm *m ens. 



(12) ffl200 1 -6 9l 19 

22 

*i/>#frf"( s.><rt?tii£. o f DMmmmmii. 

«»jB;HB=F»««fiC e-rtciifi^-^^B^-r S C £ 

[0 0 6 0] 06T'ti, v;t/^^XA^i;, (IrI 
0 (a) ) i:gH fc<fcO*Sg2iIi£i£ (mm (b) fe<tt>* 

(c) ) i:<0 3iSt^fiic^n/c^is (mm (d) ) 

A<, OFDM^[IS3g@tcA73Sn/c«-&tD, ti^fi*5«fc 

^(Dmmm^is-Y^y^-f^mc^*), §12 sis* 
ifctommmtftf— H-f>^-/MSxs^T-so 

T, -¥-<DW*i "Ml 1 iI&i£>Slf2jI@i£>ie& 

iST T'feS^^-Wc^CfTStt^LT^So 0 

jnLT^So CO^ fflBB«^itSl 0 7T*«SL^n 
S^i^^|Bi^>>^;i'<H^i:<offlllllfi{i, §6 (e) 

i:. 06 (f) \ztt£ ; >rs.Emci*m±h%.%>m.ftm 

mmtfmibnzo 0 6 (d) r*^sj;^fc, mmm-tf 

IS^LTt^^^l/ra^A^CTL^ 3o LA-L, * 
t'5>^*ij^ig i o 9^cfc^^T, «#IBIi8«#g;*:fiii: 

<tSKS(i«fe/h^<^So 

[0 0 6 1] 07T-(i. v/l/fAXWi;, ilSiS (lei 

0 (a) ) tmmtii (mm (b) ) i:<73 2&A^^^n 
it-etim (mm (c) ) a^, of DMmmmmicAt>z 

m" x*&&®&%—micmifxmfflLx^Zo %rc. m 
7 tcfe^r, ->>^/vm^m^cx^?>^%mmx' 

S^i^i:lR)W->>4-*;Wf^i;otaMa{±, 0 7 (d) 
tc^-r <fc ^ tc, ^nfnot^i u^^tciteij Ltzmti\ 

«^§§l 0 8tC:fc^T#- hV^^-^/l/CDB^K^a 
T'feSiS»Era*at?m»?-a:Si:. 07 (e) fc^Ti 
50 7*EP^DA^Air*SSl»fflBgfBAn#e>nSo 



-12- 
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tf®*m k & 3 EH D <DS£B l*J ^5>^-> 

D(Dm&ffi<Ot''fS.>?X>ib%(Dff&£L^\ £fc, « 
#g§ i o 8{c:fci^T±fei2 3 (c) iC7nLtzfc®*ftv 

mft^mzmi-zm^ ±mmmm mi (d) ) *st 

0 8tc:fc^Tffl#EP^IlTiS#£-eSk, 07 

(f) ic*?&?&;mftmmmi>mc>n%o se^x, c 

[00 6 2] W±<0* 5 tC *BB©» 1 <D£fflH££<C 
^50FDM^I)I^B*5<fet>*«ii77?itc < J:n{f. A*>£ 

-r^c enters, %io$ttSfiicfli«oFDMni 
0FDM«^©ww*fT5, -r^^^iMM^-^^n^ 

[0 0 6 3] (mzcDMffiBM) H8«#iRLT, 
fE<Dgl 2 (Dmm&mic&Z OFD MtXnStll«J:Cf(KM 

sof DMrnia^eo^^-r^a-y^a-passo 0 

8tC*5^T, Sl2<Q5Sffif&iifc:&SOFDM«gHgB 
«, A/D^gg 1 0 1 k, fi£fcj£B 102k, ffig 
^-■Ji^&Bl 0 3 k, -r-^tSISSl 0 4 k, » 
1 It, % 1 OMttftratM 2 
0 7tm5. Sfc, fg 1 <Dm%L8Lmm§$2 0 7«, 
jIJ£§§2 0 1 k, HWB2 0 2k, ¥^fkt§2 0 3 k, 
Si£SgiMia»S2 0 4 k, KB2 0 5 k, 

8tfSiEB2 0 6k%*rTSo 
[0 0 6 4] 0 8 tc^rf m 2 <r>UWe>W>^^> 

ofd M^sigBti, ±ren i <DmmBmic&z ofd 

2<OHffli}gffi(c^50FDMmii^B<Ofte<0<l|fi!c«. ± 
G£ 1 cOHSS^tc^SO F DM^^B^fiictlBl^ 

*(* L T * ©BMH* tfW-T * . 
[0 0 6 5] 1 0 2K*^T«*?ftft»S 

««a**o«^»4, mm&zo 1 sjcc/bbbz o 2 
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ic^n^nA^^nSc mm&zs it*, A^sn-sg 
^^^^/Ko-y-^y/i/Stk-rso 31SS202B, it 

k, JgJ£§§2 0 1 -CilffiSnfc»)£«*fSMff«<0«^© 

tc^»)iiLfc{i^T$.«.o ee^r, ^§§2 02«, a 

kWJfflLfefcOTS*. fifoT, iggB2 0 2tC*5l^ 

20 *ft (Hi^KB) fctfT**. 

[0 0 6 6] |3ISH'»4?yl/*\ -»#;VWWrtT- 

fc5«^tc{i, jgj£t§2 0 1 T'<DR)T^<0-9->y;l/^S 
Kfi^to l^^W^^HSfr^ck^T-^So 

fe^k-TSk, JSS§§2 0 1 

rt/»*N k-rntf «fcv\ cmccfco, m»f§2 0 2T- 

JO So 

[0 0 6 7] ¥^<t§§2 0 3Ci, **i§2 0 2T'#46C> 

h;l/«r¥l^fk-r5o c<Dk#, Wlkfg2 0 3fi, ilii 
§§2 0 1 T'^^n/f9->y;bStOEratc*3^S{4ffi|| 

<Dmm*&< LTfettff, O F DM^iS^BtC^il/^T, 
40 JF^tMBM^* h;l/«riiS!|iaT**46§ck^T'€S 0 ^ 
iSa^Mfll^§§ 2 0 4 {*. ¥l^ft§§ 2 0 3 X'^tbibntc 

-^^>^x>h (tan"') ^iltSCkt', 

»«e«^**»*. mmii&mm'&z o 4T-*46e> 
nfcHKWRafi^ti, *— * kb 2 o 5^taf]sn 

-So *— ;U K§§ 2 0 5 fi, {^PJJSB 10 9*>e. 

SBBKMKB9**— '1/ K L, *— ;!/ K LTV^Silj^ 
50 ;UKSaS(cJ;t), raB-»jK/U*'6*i&6nteHB»R 
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»S[*fiEtcffl^§ct^T'tSo J§&StfiIEg§2 0 6 
(4, FS§ 2 0 5 T**-;l/ F £ftfc/iffig(^M<I*§ 

icS^T, ifi£l$i&8Sl 0 2(c*5i>T^^n/-cSJ£ 

[0 0 6 8] f U< ±IBco.J;5tc, l^«B->V#;l/«rffl 

^TH«»»iEtffTfcftfcs«HBftiif«©B<§«:» » 
-r-#*fiii8S i o 4icfc<^T?gi@£n&o cntcj: 

»), -r-^tHig 1 0 4(C*5^T^mT f -^A^3fe^n 

[0 0 6 9] U±C0<};5tC, *^<D^2C0||)5gJg^C 
i50F DM^lSgBfc.fctfigfi^iilc.fcntf, ±I2SS 

*6H»RKB*j*au A^-rsoFDMH^cDjiis 

O F D MigS!gfi*5«k IF ffliB^ffitts ±E» 1 <D^«6^ 20 

■fn^rffilELfcO F DMg^'»^I/^'f5^7 
-U J: 0, «BO»K«S5Cfl± 

[0 0 7 0] (^3<OHfig^M) E9*5J:l>*l2 1 0£# 

bilt, *«iH©*3©B«*»fc:«soFDMMfis 

O F D MSS^lOMSSt^D y * 
0 9tc*3t^T, m 3 <DnffiBmic{&2> O F D JO 
M&HSBCi. A/D^g|§§ lOlt H£&ig§§ 1 0 
2 4:, iSji^-Vxg&gii 0 3 4:, x-^miUfSiO 

4£, s i i 1 1. mi com®. 

®mm3§2 07 1. m2<Dm&mffim®3 1 o tttmz. 
$%2<Dmi&&fflmm3 1 ot4, gjs§§3 oit, i 

H§§3 0 2 4:, ¥i3ftg§3 0 3 4:, fltt»Kfgttff»3 
0 4 4:, #—/l/KS3 0 5 4:, 3 0 6 4:, I6*t 

*IIE§83 0 9 4:«:*r-rSo 

[007 1] 09tc^-r<k^(c s m3<DmMBmc&% 40 

0 F D MtXnSBtt. ±I2B 2 OBfflgSlcttS O F D 
M«i5£BK:> i£2<D^i£&|3JH83§3 1 O^r^etcADx. 
7M8/£Tfc3o C<Dgf2 0jgi£g(|S]}8i§3 1 014, 311 
©J§i£gtfs|IB§§2 o 7Tfflv>e.nrc|BiSB-»#;l/i:S* 

^)5|}gffitc^SO F DM^Ii^B«fte<0«fi)cti, ±BB 

1 *5<i;a*m2cDII)!iS^«ti:^5 0 F DM&S^Bo«fi£ 
4:|H]^T'feScDT% ^KffiOfilfig^-OV^Tti, |W|-co# 
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[0 0 7 2] 01 OK, ^3COHjSB?effilC^SO F DM 

siEi^BicA^^nsoFDNHi^o^^-ro m\ 
#j§§i i \isx.Tsm\(»mmmm%?i2 0 7T'tiim2ti 
®mm&3 i oT-^fflsnsiiiaB^^^T'fe^o raw 
is o m £ £ ? # fi^am ^ nnsf £ v \> m tf, 

Lai*, ibij^»#/1/ i iasif2>i/>x>imffli*i<nm 

[00 7 3] 31 3 <Z>mffi&miC&2> O F D MISHS^BT' 
1 ^rffl^T->>'^l/^'i'5>^|p|W*3J;a : ^iSSi[BI^ 

ff 3 c 4:t% rajws/v^A- 1 Ottawa** t>icfa±z 

i*3C4:;&Rr^4:l.Tv^o J-XTn B 2 OJi&f&lBlJ&iSi 

[0 0 7 4] figftftft 1 0 2t*l,>T««JnftlK 
ra«tit^^{S^«> m&m3 0 1 *5<fcl>*^il8g3 0 2 

ic^ft^tiA^n-So jisig3o i(±, A^i^n^g 

BB«»*«OB#*, 3B£©-9->r;I4»^*JBBi*4*: 
Ttb^-TSo c<7)^yy;i/^[t4. HJ«i'V#;V2 0»« 

^'>^->'V^AMtAo^nTV^^^{4, c<75-9->y;b§( 

(4, m&ii'yXfr'oy-yj'jim.t-tZo mmm3 0 2 

(4, il^iSgll 0 2fr6ffifcSn*»«EHB»?!f*© 

e^4:, ii^g§3 0 i -«B8*nfc»Bjais»»«©fi 
ic f-y>^— /vi/t4, mwsyx>\<<vmwr&.m*: 

§§2 0 2 ^gi§3 0 2{4, »EStl*^B^ 

4: . ,+:;KO-9- nrcfl^ 4: 

titcttLmm^thfittnwi-rzctT'. Baawn (ja 

[0 0 7 5] ^:*5, (H]W^>'Jp;l/2A < , ~>>^;l/^F*3 
T-$)«^-&lc(4s JbizgUrcJ; -5 fc, 3!i£g§3 0 1 ttaM 

cttfvzZo cntao, ^§§3 o 2T-(4, mw& 

m&mmicis^x. ffim-»*fl'2icisif 
mfHvmci&i&omomLmm*. mm~>>#>\< nets 
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<^xismi. ovbummkm^^x. iiig§§3 
LTt>&\,\ c<Dt%-£. m i (omr&^m^z o nas 

46<=>nS<DT\ H««Ka«H£©SI**£&»cfa±*-e- 
SCttfT-^So 

[0 0 7 6] ¥J$ft8§3 0 3(i, *Sf§3 0 2T-a<46e. 

h;l/%¥^k-r-5o c<Dtt. ¥l^ft§§3 0 3{i, jfS 
g§3 0 1 T'ia^5n/c:-9-yy;l/3ScDEP^{i:fc-tJSiafflM 

ffcg§3 0 3 icts^Z. WJ£'*>:/>Min<0¥i9{fcfflIS'"<* 
bJl (^fiffllHIEfi) *iS 0 ja»gflK2tt* 

g§3 0 4tt, ¥®{t§§3 0 3T'*a6e»n/c¥l^{4tBM-< 

yh (tan- 1 ) zmmtzctx. mm&mmmmi: 
*46^. 0 mmstmmmMS3 o a 

Mft^fi, *-/l/K§83 0 5^\lil2j£nSo 
[0 0 7 7] 7^/l/£ 3 0 6li> mW$%3 0 2T' 

;l/«r¥}tft?-a-5 0 *6*MBiS^§§3 0 7 t±, 7 4 3 

h;l/£0^:€$^46^o ^-<5>^W^i§3 0 8 

tts &nmmm&3 o 7 snfeflHra^* h/uo 
>ywjt»3 0 8 r-a, m&mmoM.iam'** t-/Ko* 

5 HUBS' 2 <D 

isrr^s^ytLTW^-rso cowje«, mar, 

yjKDimm^t h/KD±zz torn # t<om 
fttfpftm(Dfflm&Mz-rcfr : gfr*mBi-t&ctxmmx 

f5 0 &SWi, cofij^a, {£tBM^ h/KD*#;* 
£ o ft C i: L Tffl)I%Sil LTfe 

JfcOffl* 8 0%) WTfcSffcLfcBfrfr&tttH 

[0 0 7 8] *-;I/KB3 0 5tt, 5 >**»]£» 3 
0 8 fr&fflftStlSliaWlS'yjK/l/ 2 <D*?7^1' 5 

-So C©*— ;UKJBStc«t 0, I^SB~>>jK;U2A>6.*i6 
&ttfcH»S«HHl^*, tOBUHS/y^/b 2 UHOH 
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SC4:#T*£S„ /§i£t5rtSlE§§3 0 9»i, *-;l/H«§3 
0 5Tsfr-7l/K«nfcH«SK£ffl^KS-3^T, ittSJ 

mmx 0 2izts^x&.m£tirz&&migi$ffi&<Dm^. 

CfcTfr-5Ci:>bn?£S, 

[0 0 7 9] ±ie£0«fc3tC, 3?2tD/§i£&l§l888§3 1 0 

icjs^xmm^yxjizzm^xmii&ffi&iEtffttoixrz 
io i i sskism i <»mm$m?m2 o 7icA*j£ns 0 * 

LT, S/VjJt/W-rsyyraitHSl 1 lti, R»iS/>* 
;l> 2 lcg^T/S&&ffiIE£nfc&x-*S'>tf ;l>£ffl 

2 0 7(i, P«B-»#;l/2»cS-tJVT^jg®t«iE$tifc 
HW-»jK/H *ffl^T. ?6»c«ift»*|jE*ff5o * 
lt> RUBS' ><P/1/ 1 *fflV>T«iSS«iE^fft»n/'cS 
*H»»»«<Dffl»tt, JW7-'JxSDBBt 0 3tct> 

T^liSnSo cftKitK x— *MIB88 1 0 4 fc*>V 
20 TaSfi"r-***S£**i*,, 

[0080] fe(±<D«J: 5 fC, *f£HJ!(Dgi 3 ©HfiSi^ffitc 

isofdm mmmwis * tf taw^ffit <t ntf , ±gw 

So CtllciO, %3<0Htt^|R(c«SOFDMttnSe 
SffliE«:t7-5ct^T-$So 

[0 0 8 1] (m4<OilSSJg») m 1 1-01 3«r#H8 

*»«fctf««^rj**Biwr*. 01 i», *«wo»4o 

EIT'fcSo 0 1 ltCfc^T, m 4 cDHga^ffilCl^S O F 
DMiHgiti, A/DSSWBl 0 1 t. iS4Mni 
40 0 2 HSS7-«Jx^BiS 103t, -r-^iglifg 1 
0 4fc, S'>d?;l/#'C5>ym«H«l 1 It, ^fkt§8 

oil &m&mm&8 ozt. 8 

0 3t. /Wn-y h + ^ ')7 (PC) ft&ttS§§ 8 04t, 
ffitaaft»W«8 0 5 fc, OTtltt£H8 0 6 t^K 

So 

[008 2] 01 1 tC^-T * 3 tc, 14 <OHSS)gffi{C^ 
SO F DMffiMSBtt, ±E» 1 05iaWB»U:«*0 F 

DMisnsBtc. «fc«8o i > eamiiai8 0 2. 
*pf>**«a8 0 3, pc«m§§8 0 4, teta^ 

JO fk?HiC8§8 0 5*5«J:lfSg-rn*SS8 0 6^r?«E>lc*nA 
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[0 0 8 3] 0 1 21C, §1 4 OUSSJEfSlCftS 0 F DM 

ffil 1 lfe<j;r/^l^jSSt(s)Wti2 0 7T-ffiffl*n^ 
ftfc > ^ 5 > y \c i o T . RUBS/ >#;1/JKB© 

SlOv'V^UT'fenff <fct,><DT\ IrIW->>^«:8^^ 
>*;bfcLT«fflLTfe«fc^. «T. ^<fc§§8 0 1, G 
iMse§«^8§ 8 0 2, mmis>#Mta-M 8 0 3 , P C fit) 

m§§ 8 o 4 , &tg${b^»gg 8 0 5 aw naijgfi 
8 o eoMfraiftnicBttiH-rs. 

[0084] F F T&fg£t§ 1 lOti, mm*s>#l\>1k 

F F TSEfiWfcRSfc-f *. ^ii7-UiS^S 1 0 
3tt\ ^e»n-5F FTSM#tC«^^T, A*»£n3 

*©«^lcS£»Sttfc£S' ^fk^8 0 l fcJ: 

tfeasuMtjess o 2icA^$n-5 0 g*P->>tf/H€£ 
g§8 0 3tt. mtov&2>Mm~>>#>i<Dmi&mmt&<Dm 

fXref (k) gtg-»tf/b?g£g§8 0 

sbU&LZtsZ, m^X r e f (k) «f#L 
[0 0 8 5] £&SS8i£§§8 0 2 14. «*~»:JOK0« 

frc,iM<i£nT< a Misfit x (t) . §«gs#£ 
flrr*»m**r (t) . 2S«^Bts«^s^<ow 
oGas«swtt*h (t) ic-rsi:. cneoflffcii* 

R (k) =H (k) XX (k) 

fcfcU R (k) , H (k) tsil/X (k) fi, 

<lr (t) . h (t) fc.fctfx (t) *7-yxg»L 

TcfilT'feSo iot, <EjHSS13t$H (k) <7)«^i, & 

fffg^X (k) tfgJSJT'&ntf, ^<0^tc«feoT?f3C 

H (k) =R (k) /X (k) 
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JO 

/KDfl^fR r e f (k) ;l/?g£g§8 0 3 

T-^?n5i^X r e f (k) "PlIMW-ftCfcT, £ 

(k) ^t5C^fr% 

[0086] mmmmmt^mm^nx<^>r ! -^ 

i/yXfrcDmmm^ZXd a t a (kK 0 F DMfgiH 

mmtf&m?z>T-$i/>#)\y(D&mmm£R<i a t a 

(k) . &{fgBi:0FDMtgllSgBi:^lia©£&81$ 

tt^H- (k) ttzt, ctiwmmt. jjRtmm 

10 Rdata (k) =H' (k)xXdata(k) 

(k) tf7 t -$is>#;l<DB.m&&\tH' (k) fcStf 
^LV^-rnif, x-^VrfOWDgflfl^R d a t a 

(k) £:£&&1$teH (k) T&MtZ>CtT\ 7-9 
isyXtUDmmm^Xd a t a (k) SriS^f-SC 
T*#5Cirl;:*S 0 <fcoT, 8 0 l fi&SSif 
£§§8 0 2 T-St^nfctSigSMtttH (k) T% x-* 
~>>*;KD§<tf§*tRd a t a (k) *&M-?2>C£ 
T\ OFDMlfOfKR?. 
20 [008 7] 5T% jMS<I^BraT"9->yy >?m 

U5„ C£DC i:^r, 0 1 3«:#^LTlttWrSo 01 3 

9 -> W i: -9- > zffr®. M «W^J -> >#>vmffl tfr<E>& 

e^~»^;i/co^->>#/i/^p a ^^-r F F T&fi*f£ 
mM+J-^y/l/WPa^iH i g h U^l/fc^Sjg^SOJi 

■$ f f T^ft^^^-a-So clt% -y-v^y^y^ 
&Sj*^Sfi^BfaT*1-"nTi/^i:, JMm^fiffliJT-o i 
-y y-f/icommmT t&m&wm<o 1 ■y-v^Ko^FfflB 

T' tfcSA^USo i-st, *>y;b»^raCMfflT 
*iTt, M-y^^l/cO^iliSti, SfiSINTtt (M 
XT) , Sff^BdiJT-li (Mx T' ) SWTO^ 

40 ff Tgift^tf h i g h ^/PTfesm^tc-rn 

[0 0 8 8] CC0<fc^tC, F F T^<l^CO^'t' = >^ 
(k) tt, ^<D*^lc^-a-5o 

R (k) =H (k) XX (k) xexp (- j x 2 n x 
k X A t /N) 

50 >y/l/St) . k{i-y-^-vy7^KS(, At«FFT& 
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(k) zmwii'>x>i>ic^Tm7iLztirc&mt&m&H 
(k) vmnLT. gmmmi (k) (omit^n^r 

±MttiClS^X. F FT&fl^tD^S^-ftlA 

g<HI*t%R' (k) tT^t, X<Dj£(D£ : ?lc%:% <> 
R' (k) = X (k) Xexp (-j x2iXkX4t/ 
N) 

[0089] *ct\ &m&mias^T, 

*§X (k) cort. C<DffiScom^^-V'JT k (k = 
kO, kl, • kn) Ji, gEfcTC-fc?. £-T€> 0 /<-fa<y 

k^fiJOST^n^,, Sfcti, /WD-yh^U7(i 
* 'J 7 k tcfij 0 ST 5> tlT *><fc 

(k) t>m%lT'3b2>(DT\ §iJnWa7h*t'J 
7R' (k) £cQffiffiM<I> (k) t±, ^<0J: -5 {C«465> 

* (k) =-2 /i x k x A t /N 

*J6ntf , f f t Sfi^co * ^ 5 > ^-rn a t ^Jt^-r 

[0 0 9 0] ioT, PCtttti§§8 0 4ti, lf{fc§§8 0 

i^»g§8 o s^ttijjztiZo &.mmmwss8 o 5 «, 

M-fD'vh*fiJ7<0fiffl^J6> -y-^-V'JTktc^ 

«, srfftft;£§§8 0 e^m^ns, srfnjgjggss 

^batcs^vr. f f Tmm^(D$>-( tin t 
*&i£-?z>o ccDmjz.znrcZ'ts.y-y'ftib t f 

FTS3l£§gl 1 OAffl^SnS, FFT^IMl 1 
Of*, C<D^1' = >^"-rtxA t tScf^T, F F TMiM 
*§<£>5g£ 9"<=iy WtVffi* %o 

[0091] &l±.<d& o tc, *fg^co^ 4 (ommmmic 

^;U*>e»gjM^tD«^^m\ O F DMflra<D«Wfc*fr 

7*ittH> /Way h + ^'JT^etB^fttcS^^T 
7- U x«»WrO F F T&fHf co*^ = V^-rtV&liJg 
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[0 0 9 2] (Sg 5 £>§ygjg<g) $/c. FFTSHI*f<D 

^-rsvy^na t x<om5<DmmBm 

5 (ommmm^m^ ofd Msiigi©w%^t7a 
vtmr'&Zo mi 4ic*5^r. gssonasjgjgunsis 

O F DM«tiggti, ±ES 4 <DHS6©»lC«^0 F D 
MiglSg^H:, £i£Sgfif$B*§IE§§9 0 1 *5<fctf<iWa 

/o «5£8§9 0 2££6>tcJraAfd§firr-;fc5 0 

[0093] {ft4B&<fctt*§8 8 0 5 tt, ±te^ 4 (OHfig 
fl$ffii:(Rl«{c, t>-7*+Urklc«-rs{41fM<D (k) 

* (k) =- 2 /i x k x A t /N 

fiffi-rnfft^§S9 0 2ti, CCD.fitBMO (k) Srffll^T 

Tta^g^rfToT, (k) %m^-r*o 

P (k) =exp (<t> (k)) = exp (- j x 2 n x 
k x A t /N) 

eai»i»«*iEa9 o 1 a, c<o<4<sfnp u) t± 

20 iafgS£ttfc{E&g§1it$gH (k) t^m^LT, «IE£ 
n/c{g£K1f$8H p (k) %*i6S 0 
H p (k) =H (k) x P (k) 
^{fc&§8 0 114, gflfUfR (k) *C(DffilEZt\rcfc 

ms&mmHp (k) -cum* sett. &mm^R 
(k) <om<t (=r' (k) ) ttn? 0 

R (k) =H (k) XX (k) xexp (- j x 2 n x 
kxA t/N) 

R' (k) =R (k) /Hp (k) =X (k) 

[0094] c<D&?ic, ffis.ztircf^s.ytf-ftib 
30 t ic .i: «,{4ffi-rn p ( k ) r-eaissif ( k ) a^je 
^«o«iE^nfce^?sif $sh p (k) %fflv^T, 

§{S<i^R (k) <DmtfffTt>tlZ&?lcLTt>&i,\ 

??»tc, it^^nrc^Ys^^-rnA t*v 

FFT33g£g§l 10TFFTf,I§» 

^ffiiE§g9 o i "eeaiBi«H©ttiE»fl!*£-&*c 
t% ^^sy^'-fnA t ic*s{ataiHi^ffiiE-r5«j;3 

40 klLT&<fct/\. FFTg«4Sl lOT'FFT^ 

fi^©^^ V 5 > 7 tzmmz sterns &-rnm 

^f§80 6A^ =ir(DsMm<D^^ = V^cS^^TfE^gg 
flMRMiE«9 0 1 *ftff«-*, e^K1f^tiiEgg9 0 1 
T*F F TaMGOf"f S >^^ft^H±/-c i: #icec 5 

<fcdic nfkt§8o i tcJ3^/^Tllft^nfcS^l^l^R• 

(k) *, -r-^ffilSfg 1 0 4T-tSiS^-arScttc<}; 

[0095] (menntmm) zrc, f f tsii^© 
50 ?^$>v-Ynaticj;5^9tf s %.<Dm6<DmmBm 
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34 



J 



<D<k3{cffliE?nSJ:^{cLTtJ;i/\ WT, 01 5£ 

&mts*v9ausm*:im-tio mi sit. xmrnom 

•;tmT'&2> 0 0 1 5(ct50>T. m6^HfiSmffitc«S 
O F D MfflS3^@«, ±fem 4 <DHfi&f&ffi5tC&£ O F D 

9 0 3££e>lCJta*./c<Sj#T'&3o 
[0096] ttfBSftftlHg 805IJ, ±mm 4 05Hfig 
^ffii:|s|«tc, UTktcM-r^ffitiM* (k) * /o 

R (k) =H (k) XX (k) x e x p 
R' (k) =R (k) /H (k) 

= X (k) xexp (— jX2/rXkxAt/N) 
{4fflffijES§90 3fi, ^fkgg80 1 fr6Htfjaftl*«ffc 

ttitcgmm^R' u> Gtfi-rnp (k) <D&.m 
R- (k) ic^s-rn^i^o 

R" (k) =R' (k) x e x p ( j x 2 n x k x A t 
/N) =X (k) 20 
[0 0 9 7] fcLbBMHl,fc<fc5K:, ^ftS§8 0 UCfc^ 
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